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(54) IMAGE THRESHOLDING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve readability of a 
low contrast part in an image thresholding method for 
thresholding an analog or multi-gradation digital image 
to be processed by level-discriminating it according to 
a threshold. 

SOLUTION: A concentration histogram of each 
component of R, and B of a picture and maximum values 
Rmax, Gmax, and Bmax and minimum Rmin, Gmin, and 
Bmin of concentration histogram distribution of each R, 
G, and B are calculated (s8), and the concentration 
histogram distribution is extended so that the values of 
both edges of each data value area can be obtained 
(s9-s11). Thus, correction of brightenss and the 
correction of contrast shortage and the correction of 
color tone can be operated. As a result, satisfactory 
binary pictures suitable for contents judgment can be 
obtained. Also, a contrast and the color tone can be 
simultaneously corrected, and processing speed can be 
improved. 



COPYRIG HT: (C)2 001,JPO 



■ i 



-•4 





|«. C, »■— H»| 
■ 



" L L 



IT 
• II 



<14>B*BM«ffJr (J P> 02) & m # W & & (A) UOWttHWfcWI 

#$12001-45303 
(P2001-45303A) 
(43)4iHH ¥fi&13*p2 £160 (2001.2. 16) 



<51)Inta 7 «3»JS^ PI f-73-r(##) 

H0 4N 1/46 H0 4N 1/40 103C 5B047 

G06T 1/00 G06F 15/64 400L 5C077 



*£»2R »#*<©R6 OL (£14 K) 



(21)fflB#^ 


1-212767 


(71) USA 000005049 








(22)tB«B 


¥AU4* 7E27B (1999. 7. 27) 


*Bi«f*RmW«»KSMll»r22*22^ 






(72)f6i«# 5E5 






AB&ftAE*Pf#»BSm«T22#22^ 1/ 












(71)-ftSIA 100080034 






#s± a an 






F 5B047 AB04 DB06 DC01 DC02 DC04 






5C077 LL01 MP01 MP08 PP10 PP31 






PP32 PP37 PP41 PP43 PP44 






PP46 PQ12 PQ18 RR02 RR15 






RR21 

t 



(54) imma&m ««2efl3>ifc 



(57) mm) 

¥Z JI/PKk&RMr? l/sOtfmt 5 3 LIZ «fc oT 2iBft 
fflffl (s 1 7) Srfi^ J:-5(C UfcW* ZfcflSK&CfcV \ 
T, iSn>h5xhap^©*iJ^I4$:[6J_h-rs. 
D»St*Sl tMB»*<&R. G, Bco«^ho«Kt 
Xh^ivfc&tWCR, G, B-etl^CDmStXh^ 
^A^-^CD^icfliRnia x, Gmax, Bmax^J:?/ 
S/MIRmin, Gmin, BminJfS) (s8) , 

ztx^n?- * m^oM^JMt. & s «t e> tcjgjg txh 

y^A^$:#5gt-S (s9~s 1 1) dhtCfcoT, 




| casta* j**.u»a|^a i o 



S5SJ 




1 

hwif»#©«h] 

"ryzfrw&^ttofetk&m&x u^i^wi* & z.n\z 

(DR. G, BOD#^©agt:Xhy^^^mCR, 
G, B ■ZftZ'nomS.t 7, h ^5AM»ft*:iRm a 
x, Gmax, Bma x&<fctflft/MitRm i n, Gm i 
n, B m i n 

fulBSfcAcffiRma x, Gmax, Bma xjS£Z$M'N& 
Rm i n, Gm in, Bmi nifrr- ZW%.<DW&<DW. 
£t£&&^\zW&^*h7^1±fttt*Wm.-t&Z\£\Z& 

ill«lE&*7e> £ t £^£*SHtti2m:fr& 
[fS*g2] iufB#5S*[iiiS:, #§Si§fIcZ>i&KffiS: R, 
G, B, #^®mSffl$:R' , G' , B' , iufE-7-*- 
*ffii!ftZ)S/MS&0, S^ffl^MAXt-TSil, 
R* = {MAX/ (Rmax-Rmi n) } X (R-R 
min) 

G' = {MAX/ (Gmax-Gmin) } X (G-G 
min) 

B' = (MAX/ (Bmax-Bmi n) } X (B-B 
min) 

<7> 1 ftsSlCJ; -oXno Z. £ ^mttSfM 1 ISK® 
H&2ffifbm, 

mmLt=.&mm<DR, g, B0«ss«o¥i^«wr, 

Wg, Wb?:^«b, 

^•0>5pi£tfiiWr, Wg, Wb#ffii;iC^L<&SJ:e>& 

mmmcKr, Kg, Kb^^, 
mh^©^h»<7)r, g, B^mmmz^mmm 

Kr, Kg, Kb^^n-^nm^-r^^ilT', £iMCS 

Cft^^4] Buia*^C'fiiRma x, Gmax, Bmax 
^tbfe&ZfflMY t h iKDjZ'l^HMU Rm a x 
>Yth, Gmax>Yth, Bma x>Y t h(7)3^ 

mmmzf&&-tz>t. imm&miiz&zmmt^h 
m&m 3 RflfitoH* 2 mitum. 

[ft 5 ] M^CD^x U 7 5:SS/Jnx >J y (C#fP U 
lf^CD^ffi©¥i^iY aveW 2ffr(b®IIMiB t h 



(2) #Hf2 00 1- 4 530 3 
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«c©jii^2»b^& 
[ft 6 ] ffi§;tf> l Mtf^x U 7 Srtt SM/Jnx y y 
4: Lfc t s& s«/hx y y &*tfifi£»x y ycora 

T®«ffc«i:B«BB a v e £ LTUffi-f 

[38E<Z>i¥fflfciJl«¥3] 
[000 1] 

»*T?«t» Lfc* 7 -m±mm<D am 2 «ft*j*tcwt 

So 

[0 0 0 2] 

20 2jmt<ommtt^m. T-rn>mm>mm<D3bz>7 1 
pujvmmx^t. hi iic33^T#f$?fct iT'^-r<te) 
fciagtxh^A (Hi i x-temmz s \±v k -t& 

t>*>0~2 5 50)2 5 6PgpT*^L/TV>-5) # 
[0003] * fc, ffiotsa^l5-e«)S#Bfl¥ 8-30 

30 zt*^^$ntv>s 0 

[0004] 

J:^*B«i«jefi«fiT?li. H«±»T?lofl!)|SWBS:fflV\ 

^ CCD, c-Mosxyrt^^i^tfy^ 
)ifi*5X'ffi$6Lt~7 : i/&jim&e>Wr&. ms*mmft 

ti-eti i * t~ it o ©ran^ic 2 «f t$ ftmomm l 
itLXj bZttziimzte^WF&iz&^x 

50 ftumnu M£L<fo\ 



3 

[0 0 0 5] h9-?£ffl^ 

[0006] *mwa> m W li, 2 ffi-f fcJtf^W&aHgn > 

[0 0 0 7] 10 

[^S&^i-Sfe^^m] *#6^©ila#2ffi-ft^ 
^b«! ! a5: ! ffe)J:e>lcLtlBil2ffifb*^fc^T, stf 

r, g, B<£#E£#<ai&Kfc*b^A&^mcR, 

G, B-?-tl-?-'*VCDj§StXh^A^<Dfi^:fflRma 
x, Gmax, Bma xfcitfS/JvfflRmi n, Gmi 
n, Bm in B&SBflfcfcfitRma x, Gmax, 

Bmaxfc^S'MRmin, Gmin, Bmintf 20 

[0 0 0 8] ±IE<D«te)ctCj:nti, 2ffiffc#yiBu{C, & 

R, G, BCO^-ffigbXhy^AW^tcav^ 

[0 0 0 9] $P>tc*fc, Bfr3a6HlfflriE5:«fflt-S^^ 

[0 0 10] *«W<OH«2«Kt»ffil3U IWB» 

{*5B«(j0>iSffiffi*:R, G, b, #5B&a>mK 
ffifcR' , G* , B' , irJlBx-^fa^cCDS/NfiSrO, 

R' = {MAX/ (Rmax-Rmin) } X (R-R 
m i n) 

G' = {MAX/ (Gmax-Gmi n) } X (G-G 
mi n ) 

B' = {MAX/ (Bma x-Bmi n) } X (B-B 50 
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m i n) 

[ooi i] ±ia«o«tettc«fcnti. itutaft^ffiRma 

x, Gmax, Bm a x j3«fc IMS/MB Rm i n, Gmi 
n , Bmin*« -ttl^a-r - # «WfflF5SB®«M A 
X, Ot&Si^iC, «**fflffl[7?#fi-r«.i4l*i«T?S 

sttfetc r, g, B-en-^ntcovNTastixh^ 

[0 0 12] 3<b{C3;£, *^<Z>fM241ft#&UU 

wiffiu ««tiLfcawiw)R, g, B(D&mmw.<D¥m 

ffiWr, Wg, Wb£##). ^c&spiSrtifWr, Wg, W 

bmBmz*gL<tez&^mmemKr, Kg, Kb 
ffimm<D£mm<DR, g, bcd^^^kc-?-© 

^&£®fcKr, Kg, KbZ*ft?n?m-?£Z.£T\ 

[0013] ±ia©«ifiX{cj:n«> fr£*.tt&wmi*& 

t=.&wmoR, G, B0O#igSffi5:-g-tv-e**v*P#U m 

g. wb^e,, jmrnn^tmimzviy £?£>£%* 

Wr • Kr=Wg • Kg=Wb ■ K b =Wy 

Kr=Wy/Wr, Kg=Wy/Wg, Kb=Wy/W 
b 

T'#«)^^|^IS[Kr, Kg, Kb&, /RBflftZ^ffiR 

<z>r, g, v<n&wm\z*ft?t\mm-z>£, 

[0 0 14] LfctfoT. fc4:Al*8CH«©*tCSi«<© 
fflfii^SoTLSvv ff^iroj&gfcxh^Alc 

[0015] *^<DH^2ffiit^t±, ttmas 

^C-fjlRmax, Gmax, Bmaxt ¥ £>fi8i@. 
Y t hilCD^/h&tt^U Rmax>Yth, Gmax 
>Yth, Bmax>Yt h©3a^#HBSlCjaSi-r5 

[0 0 16] ±8iWMI6«UJ:*i«. flij gtyj3CM^5s<Z>^ tens 
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m'£#T*g£o 
[0 0 17] £e>lC*£, »»2|ft» 

tCo^T, 5!fS^^IYpJ^±£*£M^©iSf^© 
spiSHBY a v e 7^ 2-fif(t;(Z>|flHilB t h fcftHU stflB 

flHIMfc^ m<MT'&S#£lCte-€-tf)$l:/hx U 7«£l 
A/ if^Bff V ^ SP^ ^JWT UXft^KDH^COgS-fil?:^ 10 

SfcWWiU tuiaB@fflBt hSr^ffl-rs^h^wa^^- 
[0 0 18] iJB©f?t$;tCJ:;M£ HfchxiJ7|*iT?2|fi 

2ffl<b©BI«lB t h £8tf£7S<Z>T\ 2 

lfiSV*M)'W»g*C 1 fc**^ l«V»1HW52/*«MC 1 20 
* £&0 K 2 Wb$nS <fc e» Jfcy' -f <fc e> *3 

[0019] * *i6^cd®^ 2 mitum^ &M<n 

i«®SS/J>xU7S:i£BaW>xy7i:Lfei:#, ^iiB 

SS/JsxU 7£-£trifi^tfcxU 7(DiafflilOOraT'«r^5:3l 

S^fclCkoT, ttnaas^xu7©irfe^gifiiBa 

[0020] ±IB©«tftlC <fc tlli. d JtfW>£* & JSf£ L, 
tzrrV # /Um&X\ ®ftmztt <o tMX£tf& y ii A/T'fc 

y, «v>^m>MH^ffit*»asis^T'jeie(UTv>s^ 30 
mxzmitomn&B t h#**<j*fc*0>&«fin?£& 

[0 0 2 1] 

h 1 ~h 1 0 tcs^v >Tifiwrn«OT© t as y t*& 

So 

[0 0 2 2] EIH±. *«WlC«*>*Hlfc2ffiffc*&tt< 

T-feSo zwmmmmm.^ v^?d3>^-^j: 40 
* axmiz n&rnzmw 2^ r am* zx-miz n 

£T-|gJl£ *l5 =1 V > KXttBW 5 RAM* ifTSI 
JS£*l£7n f'y ASEWB* =E U 6 >f7i 
-f 7 h S:«^.T«WtS ftX v >*. 
[0 0 2 3] bu3B#!«8 1 l±, HuSBn v> KA*3S« 

wmmmm.o'r- $ zwh^ mzMvtt 50 
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m. 2 mwmkft e> t *: # ©f&wrt>*^ 

&f?e>o Htfta*^a2tt, ^gpt^ffi^^y^su 
ia#yi^s 1 £ ©-r > * ^ 1 >r x ms& £ * if &#at^ 

[0024] mmmiMm^^v 3«, #yi*r*Bf& 
[0025] m&-7u v^kmum**: u 6 \t. -ja v 

[0026] *|§^{c^e)liB^2^b*i£«. «tBSW 
IC 2fflffc#yiiiftc, *aS*f*Hllt^S3<7)ffiiE^=i 

T, H^&ft«cD^/jNX'J7{C^S!lU, #x>J7#tC^: 
«bfeBSfBtc «fc o T 2 fgf fc^fflfetre) . 

[0027] wmm^yzy^ xm^7 ?:^ut^ 
&±*w Bf^ia±x^^'-^®4^c-{s#$4^Tv^sMli^ 

tmm z jpeg* t'^tof tit. 7 * - v v 

h OBuiBMSM^H^Of-*- ^ t'tc «fc o 

T, #H^«(C, ^ci:^.«R, G, B(D#6^y8tf>y 

^y 3ic§ais$nSo 

[0 0 2 8] -€-UT. $6tC2Wb^0 ! atC&fcoT> -f 

•sfc^ic, H2-r^i-«te>ic, H®^&/hxy7ic4)' 

5^f!|, -t *t)*>®ffi^& 2 5©/JnX>J 7{C^#J 
. -r*t>*), #/hxiJ7©i^S, R. G, B 
<D¥m& IQUZt-^ B-Y, R-Y^CDfegf!^ 

Sll^M^iE©^?* fe^-tS 3 £ &X£ £>« 
[0 0 2 9] tz-hXM. mzxm-f ifffi^flt* 
HufB 2 5 ©/Jnx U 7lC^f !) U $ tccp* 9 X 'J 7 ilM 
UHJ 6xU7h{CE^f So flu3B^3*l-9xy7i;li. IH 
tpODxU7 : S : #6 ( 7, 8, 11, 12. 13, 16, 



(5) 



f$P^2 0 0 1- 
8 



4 5 3 0 3 



17, 1 8T'M&2ntcm&3LV7'<DZt:T*$> i ). 

[0 0 3 0] -?-LT. *1*W8BttiA9xiJT®¥*l«S 
Yc&^SbS,, rfi3fc9xU70>¥*aWKYctt. 

Y = 0. 3R+0. 59G+0. 

**MWc«iES:<f-5J;itc-r*. zCDJ^tcLT, ffigB 
[0 0 3 2] H3i3J:tfB|4tt. BulKgJSItiEfcJ:^ 

«> t-reis-r^-j^tc. r, g, b(o«^®«k 20 
t*b?7A&e>mcR, g, B-en^tuosKti^h 

^7AM®ft*;ilRnia x, Gmax, BmaxiSJ; 
tfg/MlRmin, Gmin, Bm i nA^«b€>tlS. 
-f ®3(CJ3VXT, #fl^j8 1 HMM»6«A 

f>4xfcR, G. B0>e>*>, ffiftD-feOJBKt^h^ 

R' = {2 5 5/ (Rma x-Rmi n) } 
G' = {2 5 5/ (Gmax-Gm i n) } 
B' = {2 5 5/ (Bmax-Bmin) } 



x 'J 7^»t:o t ^TStfl U H^S[T'(S^i-5 ' £ 
iZ&VXtbibtlZ. 
[0 03 1] 
1 1 B - (1) 

JKAitSrma xt'^LtV^„ 

[0 0 3 3] &{C, tfffitt, itfie«/Mfimi n£J:tfft 
^fimaxS, 8t^y k f &t>t>0~2 5 5£-?<D2 
5 6P|g3cD«c#§8U Wm fi 2iz^-f^t <t ^ 

icio-c, Bint LTteffi^©&/j^££*<atfco^ 

[0 0 3 4] 04 (a) T'^-TidtC, JRHIC 

R, G, BCD^mSbXh^A^WC^^^fe-S® 
(H4 (a) T'ti, ^otf^BtRSrM^bT^S) 

^L<?&-54:^(C^$nS©T-, 134 (b) T'^f J: 

ti, #§ttt0}Bttflft«:R. G, B. #3ggW>iRK«£ 
R' , G' , B' tf-St, fe£;U*T5TO^-J:e>& 
l*5ttCJ:oT#«>&ftS. Ifefc, iSS«Ri:R' i: 
l±, g|5lC=fe^„ 



(R-Rmi n) 
(G-Gmi n) 
(B-Brai n) 



(2) 
(3) 
(4) 



[0 0 3 5] Lft\L&#&, BuiiCDi^Kt:^ b^AlC 

Zt-MZ, SfffBR, G, Btf>#il^fc* hy5A©i^ 
iRmax, Gmax, Bmaxt, ^^to^SS-filY 
t hiKDA/J^ifc&U Rmax>Yth, Gmax> 
Yth, Bmax>Yt h<D33kfrtfWfflZ&S£t& 

-rfcfc^, Huiasg^Yt hit, fuia<7)J:otcR, g, b 

*ftfc*C8fcfyk ^&fct>0~2 5 50>flWgtC*te, £ 
fc;ttf2 4 SKStftt. MIB3^7b^lCfi5ui-rSJ: 
SfclBflMdu R, G, B mx GDi&K t x h y 5 AcdK* 
»-r*i=b 2 5 5 (C j£V Hffc, *.tfM»*©#»C* 
Wr • Kr=Wg • Kg=Wb • 

Kr=Wy/Wr 
Kg=Wy/Wg 
Kb=Wy/Wb 



atriaiSS t x h ^ A «fc sft*tiES&£#iJ«a: < & o T 
[0 0 3 6] mz. tmBrt^yxWEiA. il^CO^T' 

g, B®««Kffl«:-tn^nftiiitu awR®«st?i» 

IJ-rSifctcAoT^AfeaK^lW&fiWr, Wg, Wb 
R, G, B4e&{caH*fcfi<"f*fc«><7>3Hft 
MKr, Kg, Kb MHOS«^iif^<Z)R, 
G, B®=&itK«BC-t<«Qftfla»Kr, Kg, Kb&f 

40 n-fnfwsti-si^-etrbtis. itisaa^^Kr, k 
^sfnams^i^iwr, wg, wbciufe^ifl 



Kb=Wy 



(5) 

(6) 
(7) 
(8) 



(6) 
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[0037] BuiaeH^cofsffiii, mm.i*zt>to 

1 =0. 5 9 9 R-0. 2 7 7G-0. 3 2 2B 
Q=0. 213R-0. 5 2 5G-0. 312B 
| I | <Wt h AND | Q | <Wt h 



&wmx$>z> £ LXfto Z il#T££„ 



- (9) 
(10) 

(1 1) 



BWKOttffiWflDWeT U T U * 3 £ V O & fc < ■* 

[o o 3 8] mxD£$izLTmffim<n^y h^x has 

T, #!B^e3fiifCj;oT2fjt^3tvS. *"f. 2ffifb 

(Dffimz&#>2>mmffi£ ut, sfs&M/j^'JTtc^m 

3^3£SlC2^btf)|I8iffl*:&5£-t-£o ifc^T, ^©BS* 
Yp^kXYave 

wm&m£fm\zm-}t~tim<z>gmm. mtiio 

h?:tU(U m<10. f^l 6X1 6 = 256I 
i!t#lC, mfia¥^/)*SYa ve^m^^Kkfg (k> 
1 ) HLh<DfflM.Y p (DWMtfi 1 0ffl**»T*6»&»C 
tt, *<Dtfrhxy7Sii^jWv^^*a^T, 2'flt 
>ft:U^i|g*5: 0 £: LT o<Dtm£ LV^xU TT&& 
fcfflRU *©i'J 70>H«B t h fetinftZXpAfl 30 
(R. G, B(D#fete{CSfjfa8^-y hO^fgili-S 
12 8£teZ>) il-T-So ZlttfCfctLT, m^lOT 

i^Y a v e ZfflmB t h i:^. 

[0 0 4 1] mtcfcoT, fe£*«»rM0>2£IPi>:*jL 

{£<, iWB®*-5lCfit«a)**tlTf2|tft-t6ittCJ: 
oT, ffi0tC'^r33il#T£6„ ^tf>^K 40 

HufBWSfSY a v e LT L * i il, geWf 

gYave jtflgV Wfiil & 'J . Sfflfrtf? > 1 * £ 

tt o (caofts n. jmtonimftifiiEMc. o t lt3b» 



[0039] StJSB^/jNX y T^0>#fJiX. il X. 
{CXGA-9--fXtWi^Sia6 (a) (C*Vt 1 0 2 4 X 

7 6 &mmomm*:7mm.£irz> £. 6 4x4 8 \z#m 
?&z.£X'fit>tiz>. z.om^. me (b) tc^&st 

/jNX'JTa 1, a 2, 16X1 eW&fr&H&ZSft 

8iiLTv\s^ mm-j xizfcvxmgmmznxtj 

[0 0 4 0] 2ffifb<DI3&fii<Z>8y£li, H(fieCDii5!$KBJg 

^(ca-^v & y . * •rm&c>wm& y a v e 

aB1-S»/jNXiJrrt<Z)^lif^co^TT^:©^# 
SrWfe-rWIWWKY p StSBSlU -t©£fHiaYw«:# 

- (1 2) 

★ [0 0 4 2] -g-LT, ^cHflflifcD^/jNXU Ttcovx 
T, ±»®J:^tCUT*«>feBHaS:«<ZWtitU *£g 

^x y 7 Sr^-tiSa^^/hx y r^cD^fi tora-e 

fBave fctWU -e<Z)0ffe^gHfitB a v e tC^#>5fe 
[004 3] Lfetfo-C fefc>LliB«W)ScaffS:«»0 

mz%ffiM&mm>mttf& y , aaawM V7£m& 

■tS«/hx y Til ©ra"C8ifBB(E<DBWW<^:S < SEf b LT 
[0 0 4 4] fejsu SK^f-sSS/hxy Tii ©rate fii 

wftigBifwaMbA^* y > t~£^.\m.um/b^ vtc3& 

tfltt&KJb*). ffitffli'M l J7c2 1 c4, b3*fe 
d 3 ^^SlJ^tC&S <}: e> ij T<Z)^i& 

«c^*«e^*>-Sii, -f©xyT<7)BW8S:SW 



(1 3) 



^©ckolCLT, 2fflft©Bei33J:t;-t©BWire«>2|l 

[004 5] H 7 1±, ±M<D «t e> ^^^HHW^JfeW-^ 
flKOlttti 2«<bA-tfc SrSttW-r *fe«>«>7 D — ^-v - h T 

&&o mm-^uy^y^^^m^ti^hxmkt. 



50 



n> fm&±*bis-vms.4\z$mznx^2>ffiffi&7 

r-<;i/^e>, ^f>y^s it, «ia*f^H«a>7r-f;i/ 
^mfia JPEG& i:'<D^<fefi^3 nfe ^ * - v h ts§ 
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WB:£tt# 2 5 tf>/j\x y r tcd*SBS*i*. 
[0 0 4 6] Xf7^s3T-(i, H5gB**9xUT{Cfe 

^t, i mmiT'3ommYtfwm& i ctot^f. 

Xf>yys4t*(i, H^cLTMHi enJTffl 

[0 0 4 7] ^f>^s 5tlt -hSBWSfSYcilY 
a *u YctfYa J-y*,/jN3tt*Ux. 

9xyr<Z)H^?:*t^fC|g^U &tCYc#YaJ:y* 
v>t> Hffi£<*<7)2 5xy 7"r^T^)i®^&*f^{c|g^ 

f XrVZfs 8T*li, luiax-^^^s 6*fctts 7 
T'^S^feaSi'J TfCowr, R, G, B<Z5##c# 
^tSStXh^A^ejmCByfaSAfflRmax, Gm 
ax, Bma x fciO'S/JMBRm i n, Gmin, Bm 
i ntfjfr&>e>tl&. Xt«v^s 9, s 1 0, s 1 1 7? 
tt, buIBX-t^T's 8T'WcR, G, B-e*v?-**ltf>il 
SfcXhy^Afciiufe^, 3, 4JC'(£oT#3SUT, 

[0 0 4 8] ^f-y^s 1 SffiiL^R, G, B 

GD#i&gt:X N^ACDSA'ffiRma x, Gmax, B 
maxt g&ffiY t h ^CD^/h^W/S^tU R m a x > 
Yth, Gmax>Yth, Bmax>Yth©3^ft 
ti i mmzi$,iL-?tU& miXTVZfs 9~s l ltCtS 

fcffljeU ^TtfW^v^s 1 3~s 1 5 IC J: £31 2 CD 

[0 0 4 9] *-r<v7s 1 3T'ti, buSB^9~11^ 

tcttmsnfcewRoR, g. B^^gsffi^-e-^'ti 

A«S*U BH^©{g^T'I^-r-53i:(CJ:oT, aW 
3*t<Z)R, G, B&&&(Dmm¥-mm r , Wg, Wb^ 

r, Wg, Wb^^ Ti>TSa5£6, 7, 8{C«toT, R, 

g, B^mz&wmz&<*&t-to<mm@$&Kr, 

Kg, Kb#j£it>e>*l£. X-ry^s 1 5T*ti, MH^R 
©^H^ODR, G, B<Z)#i§Jfig{fi&C5£6, 7, 8 0>3@& 
«Kr, Kg, Kb^4X-?4x^$tlS„ d"? L 
T, **aT»SW*©R«. GffiL Bffitf^LWIlC 

[0 0 5 0] Hb©Zf7ys 2~s 1 500«WltC<fc-D 
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4 8H^©^/J>xyT{C^iU^n^o ^T7^s 1 7T* 
tUIBs l 6T4MH$4xfc#«Mvryr««c, ffiRR 
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mt xf-y^s 1 Sfcfcwt, *B£3*ifc»(WiJj$T? 

[0 0 5 1] H8tt. SuSBX7=->V^s 1 HZtSV£2W. 

X"ry7s 2 1 T'li, W^©¥^i!*KY a ve*^?, 
*i-5o Xr-y^s2 2Tii aaiSft/hxyTrt^H^ 

(co^rwga^: 1 2<D&t*$:mt-?mmonmY p 

-£0>£tf<ttYwtf:£tt>e>jri&. Xf'y7"s2 3T 
tt, S(FfB^l 2©^&S§fc-r®^Km^«)e>tl.5„ 
[0 0 5 2] Xr-y7"s2 4t > MIBM^KmSS^fiBM 
i:^itit$4i. m<MT-fes^-tc{i» -eoffifc/hxyr 

{5£>v£#H&V *SK*a«frT*. 2«<tl^i& 0i:L 
TU*e»W^M*L^xyTT'$>.2>tWWiU TsTv? 
20 s 2 5 T% -fCDx y TODBHBB t h 

U m>iot'^Mt ^afflfrhxyrw^** 

BftU *-r>y^s 2 6T', HfflB¥*^i!SY a v e SrUffl 
BthhtS. ^f«yys2 5, s 2 6;^£>te;Vry ^ 
s 2 7{C^»J, JJ&mX'it^v^s 2 2~s 2 6<D 
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2»c©BgffiB t htfjz%<mttzz£*mi-? st- 
ub. tifSBiSl 3lc«3*SxiJ7&Bfc£. ttSKkhxU 
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aans. **Kt'hxu7, ith^tiSufac 3rt©^M 

T^d 3 tft»J, Wra^fcJ&SBfflaR/jNxy 7t 1 -fe 
#i/a>fcttis7 b-t&o reiLTXf'yT's 3 2(C 
T, ±M/hx«J TtCo^T 2ffiYb«tai^7-r-5*T'^ 
f'y^s 2 8fcjg»J, ^7-r«>iiBtIIB^^-y^s l 8ic 

50 [0 0 5 5] 09 fc«ktWa 1 0 \t, 2mitW®&%:$:B 
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[0 0 5 6] 09 (b) Xit, HHm&t* 23=©0y 
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[0 0 5 8] 
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tlX h^iA^^P^S^CftlRma x, Gmax, Bma 
x33«fctf;g/MiRm i n, Gmin, BminSIU!), 
BUfBfcMfiRma x, Gmax, Bmax£j:0>l/]\i 
Rmin, Gmin, B m i n ifiy*— # 
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<Dwmz^x zmiwm<»<mm*fa±-tz>z\t.ttx' 

££ 0 R, G, B©#jgStXh^A(D^(C 

•ox^n$me^ximiJ^^<mtu mmtm 
mzte&2ti&<te-Dxi,£t £0 tefM.^ z m±-r z> 
ztttx^ fornQMizmLtzmtt 2mmmitm 
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BrtB-e&ofclWMcovvrti, Sf=i:/ h 5 Shifts 
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Wr, Wg, Wb#ffl5tC^L<&£<fce>&!E&<^K 
r, Kg, KbS:^«), MHl^CD^HlgCOR, G, B<D 
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■e®»hx 'J TtCov nT« iSfK#-5£{IY pRiii^S 
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1 *A-ti0{C2m$tlSJ:-5^y-fX^DSJ:e>^ 
[0 0 6 8] *«w©H«2iWb*iati. Rtffl 

j; e> ft 1 {kdss/jnx u t &a a m^x u t t l 
v>mx-mm &i?s itiaot, tuiB-a a^x u r© 
50 [0069] *m>*., gtf^i/jNx u r mx 2 immm 
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